Calcium and pancreatic beta-cell function. 4. Evidence that glucose and phosphate stimulate calcium-45 incorporation into different intracellular pools.
beta-Cell-rich pancreatic islets were microdissected from ob/ob-mice and used for studies of 45Ca uptake and washout. Irrespective of whether the experiments were performed at 21 or 37 degrees C both glucose and phosphate stimulated the net uptake of lanthanum-nondisplaceable 45Ca. The stimulatory effect of phosphate was additive to that produced by glucose. 45Ca incorporated in response to phosphate differed from that taken up in the presence of 20 mM glucose in being easily washed out although it was not affected by the glucose concentration of the washing medium. The efflux of 45Ca was reduced after introducing phosphate into a medium used to perifuse islets which had accumulated 45Ca in response to 20 mM glucose. This suggests that the outward calcium transport can be influenced also by intracellular trapping of the cation. The glucose-stimulated insulin release was inhibited by phosphate; an effect reversed by the phosphodiesterase inhibitor 3-isobutyl-1-methylxanthine. It is concluded that a common effect of glucose and phosphate is to trap calcium in the pancreatic beta-cells but that there are fundamental differences between their effects on intracellular distribution of calcium and on insulin release.